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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF
NEDED

MAR 05 1989

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Papermill Pond Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and 1s based
upon 8 visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment 1s included at the
beginning of the report. 1 have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally fimportant part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
Federal Paper Board Company, Sprague, Connecticut.

Coples of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in ecarrying out this
program.

Sincerely,
Incl M . “STHEIDE
As stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: CT 00471

Name of Dam: Papermill Pond Dam
Town: Sprague

County and State: New London, Connecticut
Stream: Little River

Date of Inspection: 31 October 1979

BRIEF ASSESSMENT

Papermill Pond Dam is a 573 ft. long composite rubble masonry, concrete, and
earth embankment dam consisting of a 124.5 ft. long gravity masonry overflow
section, an 84 ft. long earth embankment to the right of the overflow section
and a 365 ft. long earth embankment to the left of the overflow section. About
160 ft. of the upstream face of the left embankment is paved with concrete. It
is a2 run-ocf-the-river dam which 1is used for storing process water for a paper
mill located upstream on the left bank of the river. In the left embankment
there is an intake which controlled flows through a conduit to a turbine facil-
ity in a mill building located immediately downstream of the dam. The turbine
has been abandoned and the mill building is in the process of being razed. The
spillway for the dam is equipped with 2.3 ft. high permanent wooden flashboards.

The reservoir is about 4,000 ft. long and has a saddle on the right rim about
2,300 ft. upstream of the dam. The surface area of the pond at spillway
level {8 about 51 acres. The drainage area above the dam is about 37 sq.
mi., the maximum storage to the top of dam is about 1,275 acre-ft., and
height of the dam is about 30 ft. Based on storage, the size classification
is intermediate. A breach of the dam could damage an industrial building,

a railroad spur, a local road, two houses and two other buildings. There-
fore, the dam has been classified as having a significant hazard potential.
Based upon the guidelines the recommended test flood ranges from a ' PMF

to a full PMF. A test flood equal to the % PMF, (11,200 cfs) was selected.

The routed test flood outflow of 10,800 cfs overtops the right embankment by
about 1.2 ft. and the left embankment by about 0.4 ft. The spillway can pass
7,750 cfs or about 72 percent of the routed test f£lood outflow without over-
topping the right embankment. :

The dam is judged to be in generally good condition, but 1s rated as in fair
condition owing to the absence of a dewatering facility. There is brush growth
on both embankments. Mortar is missing from the joints of the rubble masonry
section of the spillway. There is a crack in the concrete apron on the left
embankment and the construction joints of the apron have opened up. Minor ero-
sion has taken place on the downstream slope of the left embankment.
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Within one year after receipt of this Phase I Inspection Report, the owner, the
Federal Paper Board Company, should retain the services of a registered profes-
sional engineer and implement the results of his evaluation of the following:

(1) a detailed hydrologic-hydraulic investigation to asgess further the potential
for overtopping including the saddle on the right reservoir rim, the adequacy of
the spillway and the removal of the flashboards; (2) study the feasibility of
converting the turbine conduit into an outlet facility and using it as a means

to safely drain the pond; and {(3) determine whether the upstream rubble masonry
wall in the left émbankment section should be overlaid with concrete.

The owner should also implement the following operating and maintenance
measures: (1) repoint mortar joints in the rubble spillway face and spillway
training walls; (2) clean and repair the transverse crack in the concrete
slab on the left abutment; (3) clean and f1ll the construction joints in

the concrete slab on the left embankment with a bitumastic filler; (4) clear
the brush which is growing on both embankments; (5) fill in the erosion gul-
lies on the downstream slope of the left embankment; (6) monitor the turbine
intake sluice for leakage and repair as necessary; :(7) develop a formal sur-
velllance and flood warning plan, including round-the-clock monitoring during
periods of heavy precipitation; and (8) institute procedures for an annual
periodic technical inspection of the dam and its appurtanent structures.

-

Peter [, Dyson
Projecit Manager
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase 1 Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washing~
ton, D.C. 20314. The purpose of a Phase I Investigation is to identify expe-
ditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation, and analyses involving top-
cgraphic mapping, subsurface investigations, testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I investigation: however,
the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of in-
spection along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on

the structure and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of the struc-
ture.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in
nature.. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the
future, Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions there-
of. Because of the magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not be interpreted as
necessarily posing a highly inadequate condition. The test flood provides
a measure of relative spillway capacity and serves as an aide in determin-
ing the need for more detailed hydrologic and hydraulic studies, consider-
ing the size of the dam, its general condition and the downstream damage
potential. '
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Papermill Pond Dam

4

Overview of Dam from left spillway training wall.

Overview of Dam from right spillway training wall.
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PHASE I INSPECTION REPORT
PAPERMILL POND DAM CT 00471
SECTION 1 - PROJECT INFORMATION
1.1 General

a, Authority. Public Law 92-367, August 8, 1972, authorized the Secre-
tary of the Army, through the Corps of Engineers, to initiate a natiomal
program of dam Inspection throughout the United States. The New England Di-
vision of the Corps of Engineers has been assigned the responsibility of su-
pervising the inspection of dams within the New England Region. Louils Berger
& Associates, Inc. has been retained by the New England Division to inmspect
and report on selected dams in the State of Comnecticut. Authorization and
notice to proceed was issued to Louis Berger & Associates, Inc. under a let-
ter of 28 September 1979 from William E. Hodgson, Jr., Colonel, Corps of En-
gineers. Contract No. DACW33~79-C-~0051, Job Change No. 2 has been assigned
by the Corps of Engineers for this work.

b. Purpose of Inspection

{1) Perform technical inspection and evaluation of non-Federal dams to
identify conditions which threaten the public safety and thus permit correc-—
tion in a timely manner by non-Federal interests.

(2) Encourage and assist the States to initiate quickly effective dam
safety programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Dams.

1.2 Description of Project

a. Location. Papermill Pond Dam is located on the Little River about
2.2 miles upstream from the River's confluence with the Shetucket River.
The damsite is near the community of Versailles, in the town of Sprague, New
London County, Connecticut. It is shown on U.S.G.S5. Quadrangle, Norwich,
Connecticut with coordinates at approximately N 41°937' 12", W 72°02' 37",

b. Description of Dam and Appurtenances. Papermill Pond Dam is a run-
of-the-river dam believed to have been constructed in the 1870's as a diver-
sion dam to furnish water power for a mill downstream. At the time of the
inspection some old papermill buildings immediately below the dam were being
razed. The dam is about 573 ft. long, about 30 ft. high, and essentizally
consists of a masonry gravity oberflow section with earth embankments on
each side of it.

The embankment of the right of the spillway is about 84 ft., long and 18 ft.
wide at its narrowest point. A vertical concrete retaining wall extends
along 60 ft. of its wpstream face. The embankment to the left side of the
spillway is about 365 ft, long and has a crest width of about 12 ft. An



outlet conduit through the embankment leads to a turbine in the abandoned mill.
Between the intake structure and the spillway the slopes of the embankment are
regular., The downstream slope is about 1) horizontal to 1 vertical. The up-
stream slope above normal reservoir level is 2 horizontal to 1 vertical and is
paved with concrete. Below the water line a vertical rubble masonry wall re-
tains the embankment. To the left of the outlet structure the cross-section
of the embankment is irregular and there is a building and an old concrete pad
on the crest. Two effluent pipes run along the entire length of the left em-
bankment. '

The 124.5 ft. wide rubble masonry and concrete spillway has a permanent wood-
en flashboard structure installed on its crest. This structure is about 2.3
ft. high and has stainless steel sheeting installed on its upstream face.

The crest of the flashboard structure is about 2.5 ft. upstream of the spill-
way's downstream face, which has a batter of about 12 vertical to 1 horizon~
tal. In 1959 concrete training walls were constructed upstream of the spill-
way crest. Downstream of the erest the training walls are constructed of
mortared rubble masonry of earlier vintage.

About 160 ft. to the left of the spillway there is a concrete intake struc-
ture which 1s 10 ft. wide, containing a rack and pinion hand operated wooden
sluice gate which regulates flows into a penstock about 5 ft. dia. connected
to a turbine housed in the basement of the old mill. A tail race leads from
the turbine back to the Little River. The concrete walls of the intake struc-
ture were built in 1959, when the upstream concrete spillway training walls
and concrete apren on the embankment were also built.

¢. Size Classification. Papermill Pond Dam has a hydraulic height
of about 30 ft. above downstream river level, and impounds a2 normal storage
of about 766 acre-ft. to spillway crest level and a maximum of about 1,275 acre-
ft. te top of dam. In aeccordance with the size and capacity criteria given
in Recommended Guidelines for Safety Inspection of Dams, the project falls
into the intermediate category on the basis of capacity and is therefore
clagsified accordingly.

d. Hazard Classification. The Little River immediately below Papermill
Pond Dam flows along a 3,200 ft. reach to the Penn Central Railroad crossing
located just below Bushnell Hollow Road. Within this reach, at a point about
B00 ft. below the dam, the river takes a sharp bend to the right, The outer
bank of the river at this point appears to be very unstable and shows signs
of extensive erosion. A railroad spur and an industrial building close to
the river could sustain significant property damage by undermining should a
breach of the dam occur. Bushnell Hollow Road would also be flooded owing
to a breach of the dam, as would one house located on the 1dft bank of the
river between Bushnell Hollow Road and the Penn Central Railroad. A masonry
arch culvert carries the river under the 50 ft. high railrocad embankment.
It is estimated that this restriction would reduce the breach flood surge
downstream of the railroad by as much as 75 percent. In the reach beyond
the railroad, the Little River flows over the Versailles Pond Dam and then
joins the Shetucket River at a point about 2.2 miles below the dam. It is
estimated that the reduced peak flow would pass over the Versailles Pond Dam
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with about 0.5 ft. of freeboard. One house and two small buildings on the
shores of Versailles Pond would probably be flooded. Beyond the Versailles
Pond Dam an abandoned mill structure would be flooded., Downstream of this
mill the stream gradient is rather steep and it is not anticipated that any
further significant flooding would take place.

A sudden failure of the dam could therefore cause the loss of a few lives
and result in appreciable community and industrial economic losses. Conse-
quently, Papermill Pond Dam has been classified as having a significant haz-
ard potential, in accordance with the Recommended Guidelines for Safety In~
spection of Dams.

€. Ownership. Papermill Pond Dam is owned by the Federal Paper Board
Company, Division of Brooklyn Cooperage Company, Sprague, Comnnecticut 06383.

f. Operator. Mr. Robert Charette, Divisional Engineer, Federal Paper
Board Company, Division of Brooklyn Cooperage Company, Sprague, Connecticut
06383. Telephone: (203) 822-8201.

g. Purpose of Dam. The dam impounds water used for processing in the
paper mill located just upstream of the dam,

h. Design and Comnstruction History. No information is available re-
garding design and construction of the original 19th century dam. In 1959
it is reported that the dam underwent modifications. At that time the up-
stream concrete spillway training walls were added, the upstream face of the
left embankment was partially paved with concrete, and the intake to the
turbine was reconstructed. It was alsc planned to cover the rubble masonry
wall on the upstream side of the left embankment with concrete. However,
this work was never completed and reinforcing steel still projects from the
lower edge of the concrete on the upstream face. The only drawing retrieved
1s a property plan which is shown in Appendix B.

i. Normal Operating Procedure. There are no cperational procedures
for Papermill Pond Dam. The spiliway flashboards are permanently installed
and appear to be kept in good repair. The turbine intake is closed and dis-
used.

1.3 Pertinent Data

a. Drainage Area. The drainage area above Papermill Pond Dam consists
of about 37 sq. mi., described in general as rolling terrain. The longest

circuitous stream course contributing to the pond is about 18.5 miles long with

an elevation difference of about 620 ft., or at a slope of about 33.3 ft. per
mile. The drainage area has a length of about 16.7 miles and a maximum width
of about 4.4 miles, with an average width of about 2.7 miles. The basin con~-

sists of both open flelds and forested areas, with scattered population through-

out the area.

b. Discharge at Damsite.

(1) Outlet works conduit. There is no regulating outlet for Papermill
Pond Dam. However, the turbine conduit could possibly be converted for use
as a regulating outlet.




{2) Maximum Known Flood at Damsite. Surcharge records were said to have
been maintained by the owner for a brief period of years, but were not re-
trieved. There appear to be no records of extreme high flood inflows into
Papermill Pond, nor of spillway releases and surcharge heads during such in-
flows.

(3) Ungated Spillway Capacity at Top of Dam. The total spillway capacity
at top of right abutment, elevation 117.5 N.G.V.D. 1is 7,750 cfs (flashboards
assumed in place).

(4) Ungated Spillway Capacity at Test Flood Elevation. The ungated
spiliway capacity is about 10,350 cfs at test flood elevation 118.72 N.G.V.D.
(flashboards assumed in place).

(5) Gated Spillway Capacity at Normal Pool Elevation. Not applicable.

{(6) Gated Spillway Capacity at Test Flood Elevation. Not applicable.

(7) Total Spillway Capacity at Test Flood Elevation. The total spill-
way capacity at the test flood elevation is the same as (4) above, 10,350
cfs at elevation 118.72 N.G.V.D.

(8) Total Project Discharge at Test Flood Elevation. The total project
discharge at test flood is 11,000 cfs at elevation 118.85 N.G.V.D.

c., Elevations (Ft. N.G.V.D.)

(1) Streambed at centerline of dam - 87.7

(2) Maximum tailwater - Not available

(3) Upstream portal invert diversion tunnel - Not applicable

(4) Recreation pool - Not applicable

(5) Full flood control pool - Not applicable

(6) Ungated spillway crest - 111.0 (Reservoir elevation from USGS sheet.
Assumed top of permanent flashboards, all other
elevations relative to spillway crest.)

(7) Design surcharge (original design) - Unknown

{8) Top of non-overflow right abutment - 117.5
Top of non-overflow left abutment - 118.3

(9) Test flood design surcharge - 118.72
d. Reservoir

(1) Length of maximum pool - 4,000 ft.

(b i 3
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(2)
3
e.

(1)
(2)
(3)
(4)
(5)
£.

(1)
(2)

Length of recreation pool - Not applicable

Length of flood control pool - Not applicable
Storage (acre-ft.)

Recreation pool - Not applicable

Flood control pool = Not applicable

Spillway crest pool El. 111.0 - 766

Top of non-overflow right abutment El1. 117.5 - 1,275
Test flood pool El. 118.72 - 1,410

Reservolr Surface (acres)

Recreation pool - Not applicable

Flood control pool - Not applicable

(3)Spillway crest El. 111.0 - 51.4

(4)
&)
g.

(1

(2)
3
(4)

(5

(6)

Top of non-overflow right abutment El. 117.5 - 104.5
Test flood pool El. 118.72 - 114.0
Dam

Type - Rubble masonry gravity overflow section and rubble masonry
concrete, and earth non-overflow sections.

Length - 573 ft.
Height - 30 ft. +

Top width - 12 ft., on earth embankment right of spillway, the remain-
der varies

Side slopes - overflow section - Downstream 12 vertical to 1 horizon=-
tal, Upstream unkown
Left earth embankment - upstream - 2 horizontal to 1
vertical
downstream - 1% horizontal to
1 vertieal

Zoning - Unknown



i.
(1)
(2)
(3
(4)
(5)
(6)
3.

(1)
(2)
(3)

(4)

Impervious core - Unknown
Cutoff - Unknown
Grout curtain - Unknown

Diversion and Regulating Tunnel - Not applicable

Spilliway

Type - Masonry gravity, straight drop with permanent flashboards

Length of weir - 124.5 ft.

Crest elevation - 111.0 N.G.V.D. (Assumed top of flashboards -
reservoir elev. from USGS sheet)

Gates =~ None

Upstream channel - Natural river channel

Dowvnstream chanmel - Natursl river channel

Regulating Outlets (Abandoned Power Facility)

Invert — Unknown
Size = Unknown

Description = Sluiceway regulating flows to circular 5 ft. pipe
which leads to abandoned turbine

Contrel Mechanism - Hand operated, rack and pinion sluice gate
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SECTION 2 - ENGINEERING DATA

2.1 Design Data

No data on the design of the dam or appurtenances has been recovered and prob-
ably none exists. During the course of the inspection a property plan show-
ing the dam and pond was obtained and a copy is included in Appendix B.

2.2 Construction Data

No records or correspondence regarding construction have been found. Accord-
ing to the owner's representative at the inspection, the dam underwent major
modifications in 1959, when concrete spillway training walls were constructed
upstream of the spillway's crest. A 160 ft. long concrete apron was con-—
structed on the upstream slope of the left embankment and the intake to the
turbine facility was also reconstructed., A concrete covering planned for

the upstream rubble masonry wall on the left embankment was never construct-
ed. No records of these 1959 modifications could be located.

2.3 Operation Data

A record of surcharge heights at the crest of the dam was said to have been
maintained for a few years, but nothing was recovered. This practice has
been discontinued and there appear to be no other formal records of operation.

2.4 Evaluation of Data

a. Availability. Since no engineering data is available, it is not
possible to make an assessment of the safety of the dam. The basis of the
information presented in this report is principally the visual observations
of the inspection tean.

b. Adequacy. The lack of in-depth engineering data did not allow for
a definitive review. Therefore, the adequacy of this dam could not be as-
sessed from the standpoint of reviewing design and comstruction data, but is
based primarily on visual inspection, past performance history and sound en-
gineering judgement.

¢. Validity. Not applicable
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General. The visual inspection of Papermill Pond Dam took place
on 31 October 1979. On that date the water was about 0.1 ft. above the
spillway crest. The discharge over the spillway was estimated to be about
13 c¢fs. There was no evidence of any major problems, but a few items require
attention (see Section 7.3). The dam was judged to be in only fair condi-
tion owing to the absence of any dewatering facility.

b. Dam. The dam is a run-of-the-river dam with an overall length
of about 573 ft. It currently provides process water for a paper mill lo-
cated upstream on the left shore of the reservoir. At one time the stored
water was used for driving a turbine in the abandoned mill located just
downstream of the dam. This mill was in the process of being razed. The in-
take to the turbine appeared to be in good condition and the conduit could
possibly be modified to serve as.a regulating outlet for the dam.

The dam basically consists of a 124.5 ft. long gravity masonry spillway,

an 84 ft. long earth embankment to the right of the spillway and a 365 ft.
long earth embankment to the left of the spillway. The dam has a hydraulic
height of about 30 ft.

The right embankment 1s of irregular shape and is about 18 ft. wide at its
narrowest point. A wvertical concrete wall extends along 6G ft. of the up-
stream face of the embankment and appeared to be in good condition. The
right embankment is 0.8 ft. lower than the left embankment (see Overview
Photo).

The left embankment is of uniform cross-section for a distance of about 160
ft. to the left of the spillway. It has a crest width of 12 ft. The down-
stream slope is about 1% horizontal to 1 vertical and the upstream slope is

2 horizontal to 1 vertical. The upstream slope 1s paved with concrete, which
was added in 1959. Approximately 5 ft. from the left training wall of the
spillway there was a transverse crack in the slab. There was also evidence
of minor differential settlement (less than % in.) which probably caused

this crack. Construction joints, approximately 35 to 50 ft. apart, had opened
laterally as much as ) in. Overall the slab was generally in good condition
(see Photo Nos. 1 & 2 in Appendix C).

. Minor brush growth had taken a firm stand along the crest and downstream

slope of the embankment (see Photo No. 3, Appendix C). This growth could
cause uplift of the slab if allowed to mature.

Reinforcing steel to connect the concrete slab to a concrete cover of the
rubble masonry wall on the upstream side of the embankment was left project-
ing from the slab, but this work was never completed (see Photo No. 3, 4, &
5, Appendix C).

Just to the left of the concrete apron is the intake to the turbine facility.



Beyond the intake the embankment is of irregular cross-section for a distance
of about 200 ft. to where it intercepts natural ground. The upstream slope
of the embankment was protected by a coarse concrete fill roughly placed on
the upstream slope. There was also an old brick building and a deteriorated
concrete pad on the crest of the embankment. The downstream slope 'showed
evidence of minor soil erosion, particularly in the area of the aluminum ef-
fluent pipes, and was quite irregular in shape. There was some minor brush
growth on the crest.

There was no evidence of seepage along either embankment. Minor brush growth
was extensive on both embankments. There was also some minor erosion at the
toe near the end of the left training wall of the spillway..

¢. Appurtenant Structures. The overflow section or spillway of the dam
is a rubble masonry gravity structure with mortared joints. There is a con-
crete cap about 1 ft. high across the crest. The downstream face of the
spillway has a slight batter of about 12 vertical to 1 horizontal. The up~
stream face of the structure could mot be seen as there was earth and silt
up against it. Surmounted on the concrete cap of the spillway was a perma-
nently installed wooden flashboard structure which is 2.3 ft. high. The up~
stream face of the structure had a stailnless steel sheet face. The flash-
boards were mounted in a sloping position, at about a 60 degree angle from
a downstream horizental line. The spillway has rubble masonry downstream
training walls and concrete training walls upstream of the crest. The spill-
way appeared to be in good condition, with the exception of some minor spall~
ing of mortar from the joints of the rubble masonry downstream face, and lo-
calized areas of missing mortar in the joints of the training walls. 1In gen-
eral, the concrete walls appeared to be in good condition with no cracks or
distress noted (see Photo Nos. 6,7,8 & 9, Appendix C).

About 160 ft. to the left of the spillway is the intake structure for an
abandoned turbine located in the mill building at the downstream toe of the
dam. Flows are controlled by a rack and pinion hand operated sluice gate of
undetermined size. A trash rack was located about 2.5 ft. upstream of the
sluice gate. In the basement of the mill building, an approximately 35 ft.
dia, steel pipe leads from the basement foundation wall to the abandoned tur-
bine. Therefore, it was asgumed that this 5 ft. dia. steel pipe is the pen~
stock extending from the intake structure, through the left embankment, to
the mill building basement (see Photo Nos. 10,11, & 12, Appendix C). Below
the turbine a tailrace leads back to the Little River at a point about 300
ft. downstream of the dam spillway. 1In general the inlet structure appeared
to be in good condition.

d. Reservoir Area. The reservoir behind the dam is a ponding of the
Little River. The reservoir shorelines appeared stable with no evidence of
movement. A pumping station for papermill process water is located on the
left shoreline. '

e, Downstream Channel. Immediately downstream of the spillway the
channel bottom is scattered with rocks. At a point about 800 ft, downstream,
where the river makes a sharp bend to the right, the river bed is gravel.
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A railroad spur and industrial building are located in close proximity to

the left bank of the river in this area. The bank appeared somewhat unstable
and signs of erosion were evident (see Photo Nos. 13 & 14, Appendix C).

About 2,000 ft. below this point the river first passes under Bushnell Hollow
Rodd and then under the Penn Central Railroad. The water passes under the
railroad through a masonry arch culvert which would serve as a significant
control during times of high flow (see Photo Nos. 15 & 16, Appendix C). At
about 2.2 miles below the dam the Little River joins the Shetucket River.
Between the Penn Central Railroad and the Shetucket River is the Versailles
Pond Dam which has about 9.5 ft. of freeboard.

3.2 Evaluation

In general, the visual inspection adequately revealed key characteristics of
the dam as they may relate to its stability and integrity, permitting as as~
sessment to be made of those features affecting the safety of the structure.
Minor erosion of the downstream slope of the left embankment was evident in two
areas.” - The concrete apron was cracked near the spillway, and the apron's
construction joints had separated slightly. Mortar was randomly missing from
the rubble masonry spillway and its downstream training walls. Scattered
growth appeared on both the left and right embankments. Of major concern is
the lack of a regulating outlet for the facility and for this reason the dam
was judged to be in only fair conditionm.
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SECTION 4 - OPERATIONAL PROCEDURES
4.1 Procedures

The Federal Paper Board Company is the owner and operator of the dam. There
are no documented operating procedures for the dam.

4.2 Maintenance of Dam

No specific maintenance program is in effect at Papermill Pond Dam. However,
the inspection indicated that the dam has been fairly well maintained in
the past.

4.3 Maintenance of Operating Facilities

The turbine facility for the dam has been abandoned. The intake sluilce gate
is closed and no leakage was noted. The flashboard structure appeared to
be in good condition., There are no other operating facilities for the dam.

4.4 Deseription of any Warning System in Effect

No warning system is in effect at Papermill Pond Dam.

4.5 BEvaluation

The reservoir behind the dam is now used as a source of process water. Main-
tenance of the dam involves surveillance regarding seeps, repair of the rub-
ble masonry and concrete, maintenance of the turbine iIntake sluice gate,
keeping the spillway clear of debris, and maintaining the flashboard structure.
The owner should establish a formal warning system for the dam in the event

of an emergency.

11
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Bvaluation of Features

a., General. Papermill Pond Dam is a rum~of-the-river type project,
which furnishes process water for a paper mill located upstream on the left
bank. It is basically a low storage -~ high spillage facility. It comsists
of a rubble masonry spillway, earth embankments on either side of the spill-
way, and the intake for an abandoned turbine facility. The dam impounds a
normal storage of about 766 acre-ft. with provisions for an additional 506
acre-ft. of capacity in its surcharge space to top of dam. The spillway is
capable of discharging about 7,750 cfs with the surcharge to the top of the
dam. The general topographic characteristics of the 37 sq. mi. drainage
basin is best described as rolling terrain. The drainage area measures about
16.7 miles long and has an average width of about 2.7 miles and rises from
elevation 111.0 at spillway crest to elevation 812. The drainage area is
predominately forested. ‘

b. Design Data. WNo hydrologic or hydraulic design data was retrieved
for Papermill Pond Dam.

c. Experience Data. Surcharge heights at the crest of the dam were
gaid to have been maintained by the owner for a brief period of time, but were
not recovered. The practice has been discontinued and no other records are
available in regard to past operation of the dam, nor of surcharge encroachments
and surcharges through the spillway during periods of high flow. The maximum
past inflows are unknown.

d. . Visual Observations. There is no present evidence either along the
reservoir or in the downstream channel to indicate high water levels or signs
of major spillway outflows. No one contacted could recollect any such occur-
rences.

e, Test FTlood Analysis. Reservoir area and capacity curves and tables,
for use in flood routing, are shown on Sheets D-2 and D-3, Appendix D. For
determining surface areas and surcharge capacities, planimetered areas were

taken from contours delineated on U.S.G.S. 2,000 ft. per in. quadrangle sheets.

The test flood chosen to evaluate the hydrologic and hydraulic capacity of
Papermill Pond Dam was selected in accordance with the criteria presented in
the Recommended Guidelines for Safety Inspection of Dams. Since this dam is
clagssified as intermediate with a significant hazard potential, a test flood
of a magnitude with a range of % PMF to a full PMF is recommended. A test
flood of a magnitude corresponding to ) PMF was selected as being appropriate,
since only two homes are subject to damage in the area downstream of the dam.

Precipitation data were obtained from Hydrometerological Report No. 33, which
for the Connecticut area approximates 24,0 in. of 6 hour point rainfall over
a 10 square mile area. This value was then reduced by 14 percent for depth-
area~duration relationship and then further reduced by 14.4 percent to allow
for basin size, shape, and fit factors. About 2 percent was then subtracted

12



for infilitration losses to arrive at the excess rainfall used to prepare an
inflow hydrograph. The six hour rainfall was distributed into one hour incre-
mental periods as suggested in COE Publication EC 1110-2-1411.

A triangular incremental unit graph was assumed for the inflow hydrographs,
using a computed lag time value of 15.35 hours to derive at a time-to-peak

for the triangular hydrograph of 13 hours (see computations on Sheets D-7

thru D~9, Appendix D). A PMF inflow hydrograph is shown on Sheet D~10, Appen-—
dix D, indicating a peak inflow of about 22,400 cfs or a CSM of about 605.

The PMF value was then divided by two to arrive at a test flood inflow value
of 11,200 cfs.

Discharge tables and curves for the spillway and for over the top of the dam
are shown on Sheets D-4 thru D-6, Appendix D.

A flood routing was performed for the test flood, assuming that the flashboards
remain in place. The results of this routing are shown on Sheet D-11, and are
summarized as follows:

Max. Max.
Head Head Routed
Test Over Over Test
Flood Max. Right Left Flood
Test In- Res. El. Embank-~ Embank- Out-~
Flood flow ft. ment ment flow
cfs ft, ft. cfs
s PMF 11,200 118.72 1.22 0.42 10,800

From the above table 1t can be seen that the project will not pass the routed
test flood outflow without overtopping the right embankment by 1.22 ft. and
the left embankment by 0.42 ft. The project, however, can handle 72 percent
of the routed test flood outflow without overtopping the right embankment.

It should be noted that there is a saddle on the right reservoir rim about
2,300 ft. upstream of the dam. From the U.$.G.S. quadrangle sheet it does
not appear that this area would be overtopped by the test flood outflow.
However, a more detalled investigation should be carried out in order to
verify this condition.

f. Dam Failure Analysis. A breach owing to structural failure of
the dam by piping or sloughing is a possibility. For this analysis a breach
was assumed with the water level at the top of the right embankment. The
"rule of thumb" eriteria suggested in the NED March 1978 Guidance Report was
used for the breach analysis. With a breach width of about 36 percent of
the dam length, equal to 208 ft., an outflow of about 56,800 cfs would be
realized {see Sheets D-12 thru D-16, Appendix D).

Below the dam the Little River first flows along a 3,200 ft. long reach which
extends to the Penn Central Railroad crossing. Within this reach, about 800
ft. below the dam, the river takes a sharp bend to the right. The outer bank
of the river at this point appears to be wery unstable and easily erodible.

A railroad spur and an Industrial building could sustain damage by undermining

13
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E if a breach of the dam occurred.

At the Penn Central Railroad crossing a masonry arch culvert carries the
river under a 50 ft. high embankment. It is estimated that this restriction
would reduce the downstream breach flood surge by as much as 75 percent.

The stage upstream of the railroad crossing would be about 32 ft. and Bushmnell
Hill Road located about 500 ft. above the railroad crossing would be flooded.
One house located on the left bank of the river below Bushnell Hill Road
would sustain significant flood damage. In the reach below the railroad,

the Little River passes over Yersailles Pond Dam and then joins the Shetucket
River at a point about 2.2 miles below the dam. It 1is estimated that the
reduced peak flow would pass over the Versailles Pond Dam with about 0.5 ft.
of freeboard. One house and two small buildings located on the shores of
Versailles Pond Dam would probably sustain some flood damage from the sur-
charge. Beyond the Versailles Pond Dam an abandoned mill structure would be
flooded. Downstream of the Versailles Pond Dam the stream gradient is rela-
tively steep and ‘it is not anticipated that any further significant flood
damage would occur.

L

e

: In summary, a breach of the dam could cause flood damage to two homes, two
= other buildings and a local rcad, and could cause damage to a railroad spur
and an industrial building, with the possibility of the loss of a few lives.
(Appendix D, Sheet No., D-17, shows the area of potential flooding.)
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. There are no design calculations, as-built
drawings or other data which would permit the preparation of structural
stability computations. The dam is now stable and is in fair condition.
Deficiencies described below and in Section 7 should be corrected.

The field investigation revealed the following:

(1) Need for repointing of mortar in the joints of the masonry
rubble walls of the spillway gravity section and training
walls.

(2) A transverse crack in the concrete slab of the upstream face
of the gravity section should be cleaned out and repaired.
This crack i1s located approximately 5 feet left of the left
training wall of the spillway.

(3) Minor brush should be cleared from the crest and slopes of
the embankment sections of the dam,

(4) Fill in erosion gullies on the downstream slope of the embank-
ment left of the intake structure with suitable compacted £ill.

(5) Clean and fill construction joints in concrete slab on upstream
face of the embankment with bitumastic filler.

b. Design and Construction Data. No plans or calculatiomns of value to
a stability assessment are availablid,

¢. Operating Records. There are no operating records of value to a
stability assessment.

d. Post Construction Changes. Concrete overlays to the rubble masonry
walls were constructed in 1959 and included the upper portions of the right
and left training walls of the spillway and the walls of the intake structure.
A concrete slab was added to the sloping part of the upstream face of the

left embankment section, however, the vertical masonry portion ‘of this up-

Astream face was ‘not concreted.

e, Seismic Stability. The dam is located in Seismic Zone No. 1 and
in accordance with recommended Phase I Guldelines does not warrant seismic
analysis.

15
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SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. On the basis of the Phase I visual examination, Papermill
Pond Dam appears to be in generally good condition, but is rated as in only
fair condition owing to the lack of dewatering facilities. The deficiencies
revealed indicate that a further investigation should be carried out and that
some remedial work is needed. The major concerns of the overall integrity of
the dam are as follows:

(1) The spillway can only pass 72 percent of the routed test flood
outflow.

(2) The absence of any useable dewatering facility.

b, Adequacy of Information. The lack of in-depth engineering data
did not allow for a definitive review. Therefore, the adequacy of this dam
could not be assessed from the standpoint of reviewing design and construc-
tion data, but is based primarily on visual inspection, past performance his-
tory and sound engineering judgement.

¢. Urgency. The recommendations and remedial measures enumerated be-
low should be implemented by the owner within one year after reciept of this
Phase I Inspection Report.

d. Need for Additional Investigations. Additional investigations are
required as recommended in Para. 7.2.

7.2 Recommendations

It is recommended that the owner should retain the services of a registered

professional engineer experienced in the design of earth dams to make inves-
tigations and studies of the following, and if proved necessary, to design

appropriate remedial works.

(1) Make a thorough study of the hydrology of the drainage basin. Re-
view the spillway adequacy in relation te. the potential overtopping of the
earth embankments and the saddle on the right reservoir rim. The removal of
the flashboards should also be considered.

(2) Study the feasibility of converting the turbine conduit into an out-
let facility and using it as a means to safely drain the pond.

(3) Determine whether the vertical upstream face of the rubble masonry
wall in the embankment section left of the spillway should be overlaid with

concrete as originally intended.

(4) Investigate the structural stability of the overflow section with the
flashboards in place.

16



7.3 Remedial Measures.

a. Operating and Malntenance Procedures.

{1) Repoint mortar in the }oints of the masonry rubble spillway face
and spillway training walls.

(2) Clean and repair the transverse crack in the concrete slab on the
left embankment.

(3) On the upstream face of the left embankment, c¢lean and £1i1ll the
construction joints in the concrete slab with a hitumastic joint filler.

(4) Brush should be cleared from the embankments on both sides of the
spillway on a regular annual basis.

(5) Fill in erosion gullies on the downstream slope of the left em-
bankment with suitable material, well compacted.

(6) Monitor the turbine intake sluice gate for leakeage and repair as
necessary.

(7) Develop a formal surveillance and flood warning plan, including
round-the~clock monitoring during periods of heavy precipitation.

(8) Institute procedures for an annual periocdic technical inspection
of the dam and its appurtenant structures.

7.4 Alternatives

There are no feasible alternatives.
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APPENDIX A

INSPECTION CHECKLIST
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PROJECT _ PAPERMILL POND DAM

VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PARTY:

1.

2.

Pasquale E. Corsetti

DATE 31 October 1979

TIME 10:30 aM

WEATHER Sunny/Warm

W.S. ELEV.

111.1 uU.s.

DN.S.

Roger F. Berry

William S. Zeino

Peter B. Dyson

PROJECT FEATURE

Hydrologic/Hydraulic

INSPECTED BY

Roger F¥. Berry

REMARKS

LBA

Soils/Structural

William S. Zoino

GZD

General Features

Peter B. Dyson

LBA

General Features

Pasquale E. Corsetti

LBA

LBA - Louils Berger & Associates, Inc.

GZD ~ Goldberg, Zoino, Dunnicliff & Assoc., Inc.



b I o B

R I i |

-

—

[ =-BIRY |

PERIODIC INSPECTION CHECKLIST

DATE 31 October 1979

PROJECT PAPERMILL POND DAM

PROJECT FEATURE Earth Embankment

RAME

DISCIPLINE Soils/Structural

NAME William S. Zoino

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement |

Vertical Alginment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes
or Abutments

Rock Slope Protection -
Riprap Failures

Unusual Movement or Cracking
at or near Toes

Unusual Embankment or
Dovnstream Seepage

Piping or Boils
Foundation Drainage Features

Toe Drains

Instrumentation System

117.5 ft. (right embankment)
118.3 ft. (left embankment)

111.1

Unknown

Transverse crack in concrete slab in left
embankment, 5 ft. left of spillway.

None

None
None

Good

Good, but earth embankment left of turbine
outlet is irregular

Good - concrete overlay missing on upstream
side of left embankment

None

Minor

Minor erosion on downstream side of left
embankment near spillway training wall and
left of turbine outlet.

None

None

None

None
Not applicable

Not applicable

Not applicable

Light brush growth on crest and slopes of embankments.
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PERIODIC INSPECTION CHECKLIST

PROJECT PAPERMILL POND DAM

DATE 31 October 1979

PROJECT FEATURE Turbine Inlet Structure NAME Roger F. Berry

DISCIPLINE Hydraulics/Structures

NAME William S. Zoino

AREA EVALUATED

CONDITIONS

OUTLET WORKS - INTAKE CHANNEL AND

INTAKE STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boonm
Debris
Condition of Concrete Lining

Drains or Weep Holes

b. Intake Structure
Condition of Concrete

Stop Logs and Slots

Vertical Concrete Walls
N.A.

Unknown

None

N.A.

None

Good

None

Good

Debris Screen (Good)
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PERIODIC INSPECTION CHECKLIST

" PROJECT _ PAPERMILL POND DAM DATE _ 31 October 1979
2 PROJECT FEATURE Spiliway NAME Roger F. Berry
I DISCIPLINE Hydraulics/Structures NAME William S. Zoino
| AREA EVALUATED CONDITIONS
E OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS
g a. Approach Channel
: General Condition Good
E Loose Rock Overhanging Channel None
E Trees Overhanging Channel None
Floor of Approach Channel Unknown
l b. Weir and Training Walls
. General Condition of Concrete Good
L_ Rust or Staining None evident
i Spalling ' None evident )
Any Visible Reinforcing No
[= Any Seepage or Efflorescence Unknown
. Drain Holes Yes
E ¢. Discharge Channel |
E General Condition ~ Fair
; Loose Rock Overhanging Channel None
E' Trees QOverhanging Channel Yes
L Floor of Channel Rocky
: Other Obstructions Supports for utility pipe crossings
downstream.

T

Mortar missing from rubble masonry spillway walls, and spillway face.
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PERIODIC INSPECTION CHECKLIST

PROJECT PAPERMILL POND DAM

PROJECT FEATURE

DISCIPLINE

AREA EVALUATED

Dike Embankment
Outlet Works- Control Tower
Outlet Works - Transition and Conduit

Qutlet Works - Outlet Structure and
Outlet Channel

Qutlet Works — Service Bridge

DATE

NAME

NAME

CONDITIONS

N.A.
N.A.
N.A.
N.A.
N.A.
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APPENDIX C

PHOTOGRAPHS
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Papermill Pond Dam

Lp——

Upstream face and crest of left embankment

1.

Lot el

il

Concrete apron on upstream face of left embankment
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Papermill Pond Dam

s
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[ 3. Brush growth on downstream slope of left embankment

4, Reinforcing steel along
upstream vertical rubble
masontry face.




Papermill Pond Dam
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Detail of reinforcing steel vertical rubble masonry wall
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Spillway crest with
flashboards.
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Papermill Pond Dam
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Left downstream rubble masonry training wall

7.

R 3

"
-

Right downstream rubble masonry traiming wall
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Papermill Pond Dam

l. 9. Missing mortar from joints of left downstream rubble mason-
- ry training wall

10. Rack and pinion
sluice gate at
inlet structure
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Papermill Pond Dam

™)

(8

11.. Trashrack and sluice gate
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12. Tailrace outlet from abandoned turbine
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Papermill Pound Dam

Downstream channel
at bend in river
looking downstream

Downstream channel
at bend in river
looking upstream
towards dam
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15. Masonry arch culvert carrying the Little River under the
rajlroad embankment

16. Bushnell Hill Road Bridge over the Little River
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